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A SECONDRECORDOF OSTEODONTORNIS,
MIOCENE"TOOTHED” BIRD

By Hildegarde Howard 1 and John A. White 2

Absract: A second specimen of Osteodontornis, found in Miocene deposits in

the San Fernando Valley, Los Angeles County, California, has a pattern of

upper and lower jaw serrations agreeing closely with that of the type of O. orri.

An associated atlas bears some similarities to certain pelecaniform birds.

Through the generosity of Michael Bell, Junior High School student

of Sherman Oaks, California, the Los Angeles County Museum has recently

acquired a collection of fossils from Upper Miocene diatomaceous shales

on the north slope of the Santa Monica Mountains in the San Fernando

Valley, Los Angeles County, California. Bell collected the fossils in an

extensive freeway cut at the end of Del Gado Drive (see Fig. 1) near the

intersection of Sepulveda and Ventura Boulevards, Sherman Oaks. Most of

the specimens are of fish, but three are of birds: a shearwater and a sulid,

to be reported upon by the senior author at a future time, and the species

here to be discussed. The fish are being studied by Jules Crane, and a

report on these may be expected in the future.

The photograph of the locality (Fig. 1) was taken by Ed Mercurio,

High School student of Sherman Oaks. All other photographs were made
by George Brauer, Los Angeles County Museum.

Among the specimens that had been set aside with the fish were

several fragments of jaw bone, the teeth of which, though superficially

fishlike, suggested to us the bony serrations of the jaws of the marine bird,

Osteodontornis orri Howard ( 1957 ) . One “tooth” was removed for section-

ing, and under microscopic examination clearly showed the Haversian

system characteristic of bone, as in the “teeth” of Osteodontornis. Mean-

while the various jaw fragments were assembled and pieced together,

revealing a long, slender mandible as in 0 steodoniornis . Although the

material here available is very scanty as compared with the excellently

preserved type specimen of 0. orri at the Santa Barbara Museum of Natural

History, we are confident that it represents the same species.

From the many southern California sites of Miocene fossiliferous

shales, this is only the second record of Osteodontornis. As this genus

differs markedly from any bird living today, it is important to report in

detail the characteristics of this specimen.

Material Available

As explained by the donor, the chunk of diatomaceous shale in which
this specimen was found had fallen from the cliff above. The shale had
split longitudinally along the cleavage plane, and had also broken up into
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small pieces. Seven or eight fragments represent parts of lower mandible,

one of which has a small patch of outer bone surface still intact and

appears to be of the left side (Fig. 3). The other fragments, which fit

together roughly, may represent the right ramus; they are fractured

longitudinally so that only the interior structure of the bone is exposed.

A single fragment, approximately 128 mm. long, represents the

anterior part of the upper mandible (Fig. 2). This is crushed in such a

way that three “teeth” of one side appear above and anterior to those of

the other side. The anteriormost large “tooth” was present on both right

and left sides, one above the other. One of this pair was removed for

sectioning and microscopic examination.

Two fragments of the cranial part of the skull are recognizable, but

are badly crushed and distorted. The lower half of the atlas is present, with

surfaces for articulation with the occipital condyle and axis intact. One
other fragment should be recorded although it may not be avian. This is a

long, slender bone, apparently complete at one end, broken at the other;

if avian it may possibly represent one of the hyoid bones, or a sternal rib.

Description of Material

Lower Mandible

By arranging the mandibular fragments together, an extent of approx-

Fig. 1. Miocene deposits in freeway cut in Sherman Oaks, California, from which
fossil birds and fish were recovered. Fragment of shale containing specimen
referred to Osteodontornis orri Howard was found on road at foot of cliff, at far

right of photo. White “ring” on surface of cliff near top is area from which
other fossils were collected in situ. Note almost vertical dip of strata.
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imately 262 mm. can be studied, with at least another 115-116 mm.
represented by crushed bone posterior to the mandibular suture. This

posterior portion of the mandible is crushed and split so that it cannot

be fitted exactly into place; the position of the suture is, therefore, not

clear. It appears, however, to cover a broad area as in the type of

Osteodontornis orri. Anterior to the supposed suture the general contour of

the ramus and the arrangement of the “teeth” are in close agreement with

the corresponding part of the lower mandible of the type of 0. orri.

Measurements taken suggest that the lower jaw in the second specimen

may be slightly longer, and deeper dorsoventrally, than in the type. The

condition of the specimen, however, makes all measurements very uncertain.

It is not possible to determine whether or not the longitudinal sulcus,

characteristic of 0. orri, was present. Only the interior bony structure of

the jaw is exposed in the area where the sulcus should be. There are,

however, two longitudinal raised lines on one section of the mandible,

either of which might have formed a depressed sulcus on the outer surface.

One of these is about centrally placed dorsoventrally, the other is about

7 mm. from the ventral edge, in approximately the same position as is the

sulcus in the type specimen.

Upper Mandible
The anterior end of the available premaxillary fragment curves

downwards anteriorly, the curvature being like that seen in the type of

0. orri. Microscopic examination of the anteriormost surface shows it to be

smooth, with external perforations such as characterize the outer surface

of avian jaws beneath the horny beak. Doubtless, therefore, the outer

contour of the beak is represented here. The terminus is missing, as it was

in the type, but the anteriormost large tooth is better preserved than in

the type, and a smaller tooth is present in front of it in the region which,

in the type, was crushed and overlain by one of the wing bones. The
length of the premaxilla from the center of the anteriormost large “tooth”

to the center of the third large “tooth” (proceeding posteriorly) appears

to be 53.5 mm.; in the type this distance is approximately 56 mm. The
height of the premaxilla just posterior to the third “tooth” appears to be

approximately 32 mm. in both specimens. Both height and length measure-

ments in the present specimen, are, however, necessarily tentative because

of the crushing of the bone.

There is a faint suggestion above the “tooth row” of a line, which may
represent the location of the longitudinal sulcus noted in the type.

“Teeth”

The “teeth” are essentially like those in Osteodontornis orri Howard
(1957: 10-12). The Haversian canals, lacunae, circumferential lamellae,

and Volkmann canals are clearly visible under low-power magnification

(Fig. 4), while under high-power magnification the canaliculi and their

characteristic relationship to the lacunae are as distinct as in a thin section

of a recent bone.
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Fig. 2. Fragment of upper mandible (LACM 2707B) referred to Osteodontornis

orri Howard. Natural size.

Fig. 3. Fragment of lower mandible (LACM 2707A) referred to Osteodontornis

orri Howard. Natural size.
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Examination under a dissecting microscope of the jaw bones and a

number of the serrations reveals that the “teeth” are hollow with bony

trabeculae crossing the space within as in 0. orri (Howard, loc. cit.)

.

The

Haversian systems of the jaw bone extend into the “teeth,” and, thus,

indicate the “teeth” to be processes of the jaws and not true vertebrate

teeth. Neither enamel, dentine, nor cementum is present.

One of the distinguishing characters between Osteodontornis and

Pseudodontornis (see Howard, 1957: 3) is the pattern of the jaw projec-

tions. In the latter genus only one small “tooth” occurs between the large

projections; in Osteodontornis
,

there are several. The Sherman Oaks

specimen agrees with Osteodontornis
;

in fact, the general arrangement of

“teeth” is remarkably the same as in the type of 0. orri.

The distance between the anteriormost large “tooth” on the premaxilla

(hereinafter to be referred to as “Upper A”) and the third large upper

“tooth,” proceeding posteriorly (Upper C) varies only 2.5 mm. in the two

specimens. Upper A is approximately 7 mm. across the base and 13 mm.
high; this “tooth” is incomplete in the type and was not measured. The

second large “tooth” (Upper B) is the same height (12 mm.) in both

specimens, but seems slightly broader at the base in the type; the basal

area is crushed in the present specimen and cannot be measured precisely.

The following description of the arrangement of the “teeth” from Upper

A to Upper C in the Sherman Oaks specimen is duplicated in the type:

approximately centered between Upper A and Upper B, a small “tooth”

is flanked both anteriorly and posteriorly by a tiny spine; a similar

arrangement occurs between Upper B and Upper C, except that the small

“tooth” is slightly posterior to the center; Upper C is not nearly so large

as Upper B.

In the lower jaw the three large “teeth” (Lowers A, B, and C,

proceeding posteriorly) correspond in general size and spacing to the

three large “teeth” in the type jaw. Lower C is the broadest in both

specimens (approximately 10 mm.) Lower A measures 8.5 mm. across

the base and has a height of 14.2 mm.; this “tooth” was broken at the tip

in the type, and no measurement is available. Lower B is incomplete in

both specimens but gives evidence of being as large as, or larger than Lower
A. Centered between Lower A and Lower B is a small “tooth” with

somewhat smaller “teeth” flanking it, one anteriorly, one posteriorly (see

Fig. 3). These flanking “teeth” are larger than the “spines” noted in the

upper jaw, but between each of these lower “teeth” there are narrow

spinelike ridges. Except for these ridges, size and arrangement of the “teeth”

between Lower A and Lower B were the same in the type of 0. orri. If

these ridges had been present in the type, they were not preserved. The

left ramus of the type bore a similar arrangement of three small “teeth”

between Lower B and Lower C. On the right ramus of the type, and in the

Sherman Oaks specimen (portion not illustrated), only one “tooth” is
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preserved between Lower B and Lower C; this is small and slightly

posterior of being centered between the large “teeth.” In both specimens the

flanking “teeth” may have been present in life but lost during the frac-

turing of the specimen. Approximately 16 mm. posterior to Lower C is a

Fig. 4. Photomicrograph of a section through a “tooth” removed from upper
mandible no. LACM2707B (shown in Fig. 2). Outline below indicates: A. thermo-
plastic cement used for affixing specimen to slide; B. section of matrix; C.

Volkmann canal; D. circumferential lamellae; E. Haversian canals.
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medium-sized “tooth ”, 4.8 mm. at base and 7.0 mm. high, followed (at a

distance of 11.3 mm.) by another slightly heavier “tooth” measuring 5.6

mm. at the base but broken at the tip so the height cannot be measured.

These two “teeth” are seemingly slightly different in the type of 0. orri,

the former smaller, the latter larger.

Atlas

The fragment of atlas (Fig. 5), incomplete as it is, is the first skeletal

element of Osteodontornis in which the articular surfaces can be clearly

exposed for study. It merits the following detailed description: anteriorly,

surface for articulation with occipital condyle deeply concave, somewhat

pear-shaped in outer contour with greatest breadth above the center of the

facet; orifice for odontoid process of axis roofed with bony bridge, forming

flat dorsal contour to articular surface; posteriorly, surface for articulation

with axis narrow and deeply U-shaped, and markedly convex on lower

edge; hypophysis broken, but area of attachment below centrum broad

and separated from posterior articular surface by deep indentation;

neuropophyses continuing almost directly upwards from upper edge of

posterior articular surface, with very slight demarcation between end of

facet and beginning of neuropophyses; surface for odontoid process of

axis deep anteroposteriorly and dorsoventrally, and relatively narrow from

side to side. The strong, bony dorsal bridge, the deep, narrow area for the

odontoid process, the character of the posterior articular surface and its

relationship to the underlying hypophysis all indicate a rigidity and

strength of the neck equal to the task of supporting the very heavy skull.

As discussed by Howard (1957: 17-20), Osteodontornis was placed

with two other extinct genera of bony-toothed birds in a separate order,

Odontopterygiformes, having some similarities with both the Pelecani-

formes and the Procellariiformes. Of 18 characters tabulated (Howard,

Fig. 5. Lower half of atlas (LACM 2707D) referred to Osteodontornis orri

Howard. Left, anterior view; right, posterior view, X 114-
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op. cit ., Table II, p. 20), two most nearly resembled the Pelecaniformes,

six the Procellariiformes, four were shared in part by both orders, and

six differed from both. Compared with the atlas in the Pelecaniformes

and the Procellariiformes, the fossil atlas shows greater similarity with

the former group. There is considerable variation within each order, and

the exact characters of the fossil are not duplicated in either; closest

approach is to the genus Morus of the Sulidae in the shape and convexity

of the posterior articular surface. In general the following characters

distinguish the pelecaniform atlas from that of the procellariiforms : shape

of posterior articular surface frequently V- or U-shaped (never this shape

in the Procellariiformes examined)
;

area for odontoid process usually

deep (though frequently broad rather than narrow), the area shallow in

the procellariiforms; neuropophyses generally straighter in pelecaniforms,

Table I

Measurements of Atlas (in millimeters)

Osteodontornis Pelecanus Morus Diomedea
orri erythrorhynchos bassanus exulans

Greatest breadth
centrum (post’ly)

Greatest depth centrum

17.6 9.1 8.2 10.8

( anteroposteriorly

)

8.9 4.1 3.9 3.8

Greatest dorsoventral

dimension of

posterior articulation* 10.6 4.5 4.6 4.4

Dorsoventral dimension
of posterior

articulation at midpoint* 4.4 3.5 2.5 3.5

Breadth between right

and left sides

of U-shaped posterior

articulation 9.5 2.2 4.7 not U-shaped

Greatest breadth anterior

articular surface 15.5 7.8 7.5 9.2

Greatest height (dorso-

ventrally) of anterior

articular surface 14.5 6.4 7.0 7.2

Ratio of depth to breadth
of centrum (in per cent) 50.6 45.1 47.6 35.2

Ratio of height (dorso-

ventrally) of posterior

articulation to breadth of

centrum (in per cent) 60.1 49.5 56.1 40.6

Ratio height to breadth
of anterior articulation

(in per cent) 93.6 82.0 93.5 78.3

*In Osteodontornis and Morus the greatest dorsoventral dimension of the posterior

articulation is considerably greater than the dimension at the midpoint, owing to

the narrowness of the surface and the U-shape of the articulation. In Pelecanus
the surface is relatively broader and has a central notch. In Diomedea the surface

is practically the same laterally and at midpoint.
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more laterally extended in procellari i forms (in both groups, however, the

articular surface is more clearly set apart from the neuropophyses than

is the case in Osteodontornis ) ;
odontoid notch bridged with bone in

several pelecaniforms (though not in Pelecanus or Fregata ) ,
while a

cartilaginous bridge occurs in some proeellarii forms. This bony bridge,

when present in the pelecaniforms, forms a convex dorsal contour to the

articular surface, not straight as in Osteodontornis. Osteodontornis differs

from all other forms examined in much greater overall size of the atlas;

also the dorsoventral depth of the U-shape of the posterior articulation is

relatively greater and the centrum is relatively deeper (anteroposteriorly)
;

see Table I.

Other Fragments

The cranial part of the skull is so badly crushed and distorted that

an attempt at description or measurement would only result in misinforma-

tion. It does suggest, however, the same shortness of the cranial area noted

in the type specimen of 0. orri.

A slender and slightly curved element, with the contour of one end

apparently intact and the other end broken, measures 92.5 mm. In length;

an additional 9 mm. was represented by impression in the matrix indicating

a total length of more than 101.5 mm. for the complete element. A
longitudinal groove runs nearly the full length of the concave side of the

curve of the bone. In cross section at the broken end the bone is solid

and measures 2.2 mm. in diameter. Although this bone was associated

with the Osteodontornis specimen, it may as well be fish as bird. Neither

Jules Crane, who is studying the fish, nor the present writers are able

positively to identify the element. It is mentioned here for future reference,

in the event a similar association may recur.

Summary and Conclusions

A second specimen of Osteodontornis orri, representing the fourth

record of the extinct od on top ter y gi f o r m birds, was recently found in

Miocene deposits in the San Fernando Valley, Los Angeles County,

California. Although very fragmentary as compared with the type of

0. orri, this specimen contributes significant information concerning

constancy of “tooth” pattern, and the relationships of this fossil bird. It is

now possible to say with some degree of assurance that the pattern of

the jaw serrations is an apparently stable characteristic of Osteodontornis.

The spacing of the “teeth” and both the actual and relative sizes of the

projections show remarkably little difference in the two available speci-

mens of 0. orri. It was previously suggested (Howard, 1957: 12) that the

spine-like quality of the smallest upper “teeth” in the type might not be

typical of these projections, but merely the result of the angle of fracturing.

The same spine-like condition prevailing in this second specimen indicates

that this represents a normal characteristic of the species.

The atlas fragment, free from matrix, affords the first opportunity
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to examine in detail the articular surfaces of any element of the skeleton

of 0. orri. The atlas is an element that might be expected to retain the

basic characters of the order with less adaptive influence than rostrum

or limbs. That the fossil atlas displays certain pelecaniform characters

adds weight, but, in our opinion, does not lend ultimate proof to Wetmore’s

(1960: 8-9) contention (based on a review of the type of the Eocene

Odontopteryx ) that the odontopterygiform birds should be treated sub-

ordinally within the order Pelecaniformes and not given ordinal status as

recommended by the present senior author (Howard, 1957).
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